Previous Studies quality information. Tables include lithologic logs of map scale. The report by Marie and Davis pertains to

) numerous wells and data on ground-water quality. Théhe Wabash River basin downstream from Logansport
Numerous reports haye been written on the ~lastin this group of nine county reports describing partto Lafayette, slightly beyond the western basin

hydrogeology of areas within the Upper Wabash Rivelof the Upper Wabash River basin is Hoggatt and othetisoundary used for this report (fig. 36).

basin. One of the first was by Capps (1910), who  (1968). This report disscusses the quantity, distribution,

described ground-water sources and artesian-well areggd quality of the water resources in Delaware County. Bleuer and Moore (1972) were the first to

in the central part of this basin. Harrell (1935), in his describe and correlate glacial stratigraphy in the Allen

comprehensive hydrologic report on Indiana, described ~ Watkins and Rosenshein (1963) were the first tocounty area. Bleuer and Moore (1978) subsequently

the general features, geology, drainage, ground-waterreport the hydrologic properties of the bedrock in the ' gescribed the glacial geology, ground-water avail-

resources and sources of water for each county in ~ Upper Wabash River basin. They described the transapjlity, ground-water quality, and the potential for deep-

Indiana. Although some information in Harrell's report missivity, storage and recharge rates for the Silurian \yel| waste disposal in Allen County. These two reports

is dated, the report is useful as a historical documen- bedrock near Bunker Hill, Miami County. Although  represent a continued effort to identify and map the

tation of early water use. the values are site specific, they were derived from  stratigraphic units within the unconsolidated drift.

) aquifer tests and are representative of the Silurian
In the 1950’s and early 1960’s, the Indiana De- pedrock.

partment of Conservation, Division of Water Resources _ o
(now called Department of Natur.al Resources, Division  In 1971, the ngash Rlver“Coordlnatmg Com- the hydrogeology of parts of Allen, Noble, and Whitley
UPPER WABASH RIVER BASIN of Water) published a partial series of county ground- mittee released an eight-volume “plan for the conser- - s ; :
. . : Counties within the Upper Wabash River basin,
water-resource reports. Nine of these reports, discussgdtion, management, development and proper preser-

below, d ib ithin the U Wabash Rivervation of the water and related land resources of the modeled several ground-water sources and simulated
elow, gescribe areas within the Upper Wabash River round-water withdrawal to evaluate streamflow losses

A recent trend in ground-water investigations is
toward model studies. Planert (1980), in his report on

By Theodore K. Greeman basin. Of the qounties de_sc_ribed in these reports, onlyNaba_sh River Basin” (appendix B, p._u). These reports, ground-water-level declines. Gillies (1981)
Fulton County is wholly within the Upper Wabash plesqube the same management basins as are describ mined the ground-water resource potential near
e e oo sioul ground e ) Loganspon, Catss Couny. Maps f e geokogy 3
General Description Stallman and Klaer (1950) described ground- ondomestic well data for the Upper Wabash River buried-valley aquifer, and the potentiometric surface are

water availability in Noble County. Lithologic logs of  pasin, specific-capacity and well-yield data for uncon- E;fees(,:(igtgg ) uﬁc?r?q p:r:errr;lfr?:I\lvvé?srllj:sgéoaﬂéng:z[g;he
numerous wells are included, as well as a potentio-  gqjigated aquifer sources, and estimates of potential pumping on g

For management purposes, the Indiana metric-surface map. Rosenshein and Cosner (1956) a ; . ; flow at two locations. Smith and others (1985) reported
Department of Natural Resources has divided the Rgsenshein (1958) reported on the ground-water WMSS to large-diameter wells from different aquifer on the Wildcat Creek and Deer Creek drainage basins in

Wabash River basin into three subbasins: an uppekesources of Tippecanoe County. The 1956 report pre- Howard County and parts of adjacent counties. This

basin, a middle basin, and a lower basin. The Upp&fents well-log data and water-level measurements, Two Hydrologic Investigations Atlases pub- report describes streamflow, hydrologic characteristics
Wabash River basin extends from the Indiana-Ohiohereas the 1958 report describes the glacial and bedished by the U.S. Geological Survey present infor-  Of aquifers and confining beds, aquifer-stream inter-
State line downstream to include Wildcat Creek  rock geology, bedrock topography, hydrologic cycle, mation on the Upper Wabash River basin. The first ~action, and ground-water and surface-water quality.
(fig. 36) near Lafayette, Tippecanoe County (fig. 1). ground-water quality and ground-water use. Rosen- report (Tate and others, 1973) contains information on' N report also presents model simulations that indicate
This area is approximately 110 mi east-west by 70 mshein’s 1958 report also includes a potentiometric-  the water resources in the eastern half of the basin. Ma&pe effects of pumping on ground-water levels and
north-south. surface map and nine geologic-sections; it identifies  data on ground-water quality, surface-water quality, ~Streamflow.
five confined aquifers near Lafayette. Watkins and  hydrologic balance, surface-water flow duration,

The Upper Wabash River basin is 6,918 mi Ward (1962) reportet_:l on the _ground-water resources &Jrfgce—water ;ta_gg and discharge, u.ncons.olidated—
and includes all or most of Blackford, Carroll, CaSS,Adams'County.. Their report mpludes ground-water- aquifer transmissivity, and the potentiometric surface
Clinton, Fulton, Grant, Howard, Huntington, Jay, quality information and lithologic logs of numerous  are presented. The study area includes all of the

Bleuer (1989) reported on the buried Lafayette
Bedrock Valley System (formerly the Teays-Mahomet
Valley System) that converges on Lafayette, Indiana.
Bleuer (1991) interpreted the sequence of valley-

Miami, Pulaski, Wabash, White, Whitley, and Wells WellS: \é\é?tbaezhstr\;g/i:g :ﬁg:ﬁg_gﬁg‘ gtg?g (ﬁﬁg](gs n;é)o 98NS Segment formation and the sedimentary facies and
Counties, and parts of 13 other counties. Principal Four more county reports were published in ’ T stratigraphy of the valley fill in the buried-valley sys-
cities in the basin include Bluffton, Columbia City, 1964. These reports, authored by Rosenshein and Hunn  The second Hydrologic Investigations Atlas ~ tem. Bleuer and others (1991) described the availability
Frankfort, Hartford City, Huntington, Kokomo, (1964a, 1964b, 1964c, 1964d), address the four (Marie and Davis, 1974) pertains to the western half obf ground-water resources from various segments of the

Logansport, Marion, Monticello, North Manchester, adjoining counties of Marshall, Fulton, Starke, and  the Upper Wabash River basin. This map report pre- Lafayette Bedrock Valley System within the Upper
Peru, Portland, Rochester, Wabash, and Warsaw Pulaski . All four reports describe the general geologysents much of the same type of information presented Wabash River basin. They also described the geology
(fig. 36). general sources of ground water, and general water- the earlier report by Tate and others, but at a different of several aquifers and confining beds.
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Physiography

EXPLANATION
The Upper Wabash River basin lies within two

distinct physiographic areas (Schneider, 1966, p. 41):

the Northern Moraine and Lake Region, located north

of the Eel River, and the Tipton Till Plain, located

predominately south of the Eel River. Except for IROOUO’@

occasional bedrock exposures and recent stream MORAIE

deposits, most physiographic features in the Upper \

Wabash River basin were formed by glaciers during

Pleistocene time.

KANKAKEE OUTWASH AND
LACUSTRINE PLAIN

STEUBEN MORAINAL LAKE
AREA

TIPTON TILL PLAIN

AREA OF MORAINAL
TOPOGRAPHY

The Northern Moraine and Lake Region in the
Upper Wabash River basin is characterized by
moraines, outwash, and lake (lacustrine) plains.
Depositional environments allow this northern area to
be subdivided into two units: the Steuben Morainal
Lake Area on the east and the Kankakee Outwash and
Lacustrine Plain on the west (fig. 37).

WATER—MANAGEMENT-BASIN
BOUNDARY

The Steuben Morainal Lake Area is charac-
terized by interlobate moraine topography. “Inter-
lobate moraine” is a term coined by T.C. Chamberlin
(1883) to describe the assemblage of moraines
between two lobes of glacial ice. The moraine topog-
raphy of the Steuben Morainal Lake Area is charac-
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terized by hummoc_ky terra_ln and numerous kettle Base from U.S. Geological Survey oy
lakes that lack surficial drainage. State Base Map, 1:500,000, 1974 o
Physiographic units from
Schneider, 1966, fig. 14.
Glacial stratigraphy is very complex within the i . o o ) _ Morainal areas from Gray,
interlobate morainal deposits because slumping and Figure 37 . Physiographic units and moraines in the Upper Wabash River basin. 1989

ice thrusting obscured much of the original structure.

Slumping occurred when entrapped ice melted and 3 . _ _ .
created surface depressions. Some depressions areRiver. Prevailing westerly winds have rearranged theto be more horizontally continuous and less complex Moraine about 12,000 years ago (Fullerton, 1980,

filled with water, whereas others are drained. Hills Sand into dunes in White and Pulaski Counties. than in morainal deposits, except where thin till coversl. 1).

composed of large blocks of reworked till, as well as o _ _ _ morainal deposits.

ice-contact stratified sand and gravel (kames), are South of the Eel River is the Tipton Till Plain. Surface-Water Hydrology

common. Local relief commonly ranges from 100 to The till plain surface is nearly flat to gently undulating, The Wabash Moraine (fig. 37), which forms the

150 ft (Schneider, 1966, p. 52). Meltwater channels, poorly drained, and featureless. Surface relief is northeastern boundary of the Upper Wabash River The Wabash River drains 32,91Cmof Indiana,

outwash plains, and sand dunes also are common. generally less than 10 ft per 1,000 ft. The till plain  basin, also forms the major divide between drainage ttflinois, and Ohio. Of the 23,921 fnilrained by the
is underlain by ground moraine and ablation tills. the St. Lawrence River and the Mississippi River.  Wabash River within Indiana, 11,710%are included

The Kankakee Outwash and Lacustrine Plain isResurgent periods during the retreat of the last glacialake Maumee, the high stage glacial-ancestor of Lakim the three Wabash River management subbasins.
characteristically flat and poorly drained. Sand, ice produced large concentric recessional moraine Erie, once overflowed the Wabash Moraine into the Tributaries that are covered separately in this report
deposited as outwash by glacial meltwaters, lies at oridges (fig. 37). Relief across the moraines is low, Wabash River basin. Shifting of the divide came aboudirain the other 12,211 fni The upper part of the
near the surface throughout much of the area. Most generally less than 50 ft, although relief is slightly ~ when the glacial ice retreated from the Lake Erie Wabash River drains a total of 7,20%wfiwhich 6,918
deposits of sand are in valley trains, outwash plains, greater in several areas. The recessional moraines aasin, initiating drainage to the St. Lawrence River. are in the Upper Wabash River management basin and
and lake-sand deposits associated with the Tippecandeo 6 mi wide. Stratigraphy in the till plain area tendd_ake Maumee stopped draining across the Wabash 285 are in Ohio (Hoggatt, 1975, p. 2, 148, and 202).
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The Wabash River begins in Mercer County, 700 ft above sea level just downstream from a high-stage overflow drain for Lake Maumee, flows The largest tributary to enter the Wabash

Ohio. From Mercer County, the Wabash River Huntington Reservaoir. on unconsolidated materials along its entire courseRiver in the Upper Wabash River basin is the Tippe-
flows into Jay County, Ind. (fig. 36). Upstream ) ) The Eel River is the first major tributary entering thecanoe River (fig. 36). Although the Tippecanoe
from the Indiana-Ohio State line, the Wabash River At Huntington, the Wabash River changes  \yahash River from the north bank downstream of River has no bedrock exposures in its channel,
drains 251 nfi. Downstream from the State line, ~ Orientation, flowing west-southwest, and follows thepyyntington (fig. 36). several tributaries, including Little Monon and Big
another 34 nfi of Ohio drainage eventually reaches Little River. The Little River (Wabash-Erie Chan- Monon Creeks, flow on bedrock. Two reservoirs on
the Wabash River by way of Limberlost Creek and nel) was the principal OUtﬂOW Channe_' for glacial The Wabash River continues to flow on bed- the Tippecanoe River are located several miles
the Mississinewa River (fig. 36). Lake Maumee. Bedrock is exposed in the down- ., 4ytream from the mouth of the Eel River. upstream from the mouth. These reservoirs are for
stream end of the Little River channel. DownstreamAt Logansport, terraces along the north side of the hydroelectric power and are not flood-control struc-

This eastern part of the Wabash River basin igrom Huntington, the Wabash River flows on bed-
shaped like a shallow bowl as a result of continentalock. Terraces flanking the main channel are
glaciation. The glacially scoured landscape slopescomposed of stream-deposited sand and gravel.
northward from southern Randolph County to the
Maumee River (sections 4E—4Hg. 34 and 5J-5,
fig. 40). Moraines function as drainage-collection

Wabash River are composed of unconsolidated ~ tures.

material. Bedrogk terraces, capped by as much as Continuing downstream, Wildcat Creek is the

60 ft of unconsolldated_dnft, form th_e SOUt.h valley last tributary to enter the Wabash River in the Upper
Downstream from Huntington, the SalamonieWall. At Georgetown (fig. 36), the orientation of the \y .2 o River basin. Wildcat Creek (fig. 36) enters

River (fig. 36) is the next major tributary. The Wabash River changes again. Downstream of 0 \yapash River from the southeast bank. From

barriers on the slopes of the bowl. The moraines Salamonie River joins the Wabash River from the v(%/:;)trgetown, the Wabash River is oriented south- ¢ Tippecanoe River downstream to Wildcat Creek,
prevent tributaries draining the slope from reachingSOUth bank at Lagro. A flood-control reservoir was ' the Wabash River flows directly over the Battle

the center of the bowl. In the eastern part of the constructed on the Salamonie River just upstream of _ Ground Lowland Section of the Lafayette Bedrock
basin, the Mississinewa, Salamonie and Wabash the mouth. Downstream from Lagro to Richvalley The Wabash River flows on bedrock through Valley (fig. 7), and the bedrock surface lies about

Rivers drain these collection barriers. whereas the (fig 36), Fhe Wabash River flows on b_edro_ck, com- most of Cass County and part of Carroll County. 100 ft below the Wabash River in this area.
Loblolly-Limberlost (Adams and Jay éounties) monly without terraces. Valley width in this stretch Just downstream from Georgetown, the Wabash

Eightmile, and Rock Creeks (Wells County), plus is slightly narrower than upstream from Lagro. ThisRiver flows on unconsolidated deposits for several

many oth,er small creeks, drain the slope fhe constriction may be because of the Mississinewa miles. At Delphi, the Wabash River exposes the togseology

streams follow the southérn edge of the r.noraines iKloraine, through which the Wabash River cuts. Atof a biohermal reef deposit, and the river tempo-

th h f the basi h in fi ichvalley, the Wabash River valley widens as it rarily flows on bedrock. Numerous bedrock expo- .
€ southeast part of the basin, as shown in figure. . . 0o breglacial Lafayette Bedrock Valley.  sures along the Wabash River are Kiintars, the Bedrock deposits

37. Loblolly Creek is partially located in a surface preg y Y- 9 I

; : exhumed tops of biohermal reef masses. Klintars . . o
trough that overlies the deeply buried Lafayette Just downstream from Richvalley, the bOttomeXnTL]j bedroci knobls that protrude above thel Bedrock in the Upper Wabash River basin is
Bedrock Valley.

o el S T s s eSSy SOOI ot mesines copie S
, , : evel, wnereas the base of the Lafayette Bedrock canoe County, the Wabash River flows near the L e ES: . .
Upstream from the Indiana-Ohio State line, v, 10v/is at about 460 ft. At this location (section bedrock surface with alluvial sand deposits in the Y the Cincinnati Arch (fig. 4), which plunges north-

the Wabash River flows along the southern edge ok sp fiy 40). the buried drainage channel crosseshannel. west across this basin. Along the axis of the Cin-
Jlt\t/}griitﬁé]%T‘T:dl?/;cr)lrrf)ln,it(lgor}ItORnea::rg\?efrc;/r (S)iliacl)mfrr?w?le under the Wabash River. E:mnan Arch tr:je rock)s plunge frorgé to 13 ft/mld

. , ) 0.04 to 0.14 degree) as indicated by a mappe
east of the State line, the Wabash River has cut The Mississinewa River is the next principal In the area where Crooked Creek enters the oqoyician marker bed (Hasenmueller and Bassett,

across the St. Johns moraine and relocated againsiributary to the Wabash River, entering from the ~ Wabash River, the slope of the Wabash River changgnc). The plunge of the axis is steepest in the

the Wabash Moraine. At the State line, the WabasBouth bank (fig. 36). The city of Peru is 2 mi down €l decreases from greater than 2.5 ft/mi to less thafy,thwestern part of the Upper Wabash River basin.
River is at an elevation of 835 ft above sea level. stream from the mouth of the Mississinewa River. 1.5 ft/mi. This change in slope is because of the

From Peru to Georgetown, the Wabash River flowdarge volumes of sediment carried into the Wabash From the axis, bedrock dips both northeast
Downstream from Bluffton, the Wabash River est. Downstream from Peru, the bedrock surfaceRiver by the Eel and Tippecanoe Rivers. The Eel into the Michigan Basin and southwest into the
diverges from the Wabash Moraine and continues yises and the Wabash River again flows on rock and Tippecanoe Rivers are the principal tributaries llinois Basin (fig. 4). The dip of the bedrock away
flowing northwest toward the Little River (Wabash-yith unconsolidated terraces. Pipe Creek is the negtraining areas north of the Wabash River. Outwastirom the axis is slightly steeper than the plunge of
Erie Channel). The Wabash River flows on or neamajor tributary to join the Wabash River, also from fan deposits adjacent to the Tippecanoe River the axis. Bedrock along the northeast-dipping flank

bedrock in this part of the basin. Huntington Reserhe south bank. (Tippecanoe Fan) have contributed large volumes dfias a maximum dip of 20 ft/mi (0.22 degree) in
voir, a flood control structure, regulates flow in the sediment to the Wabash River. This sediment Kosciusko County, as indicated by a mapped Ordo-
Wabash River upstream from the confluence of the At Logansport, the Eel River joins the loading begins choking the Wabash River channel vician marker bed (Hasenmueller and Bassett,

Little River. The elevation of the Wabash River is Wabash River. The Eel River, which also began asnore than 15 mi upstream of the Tippecanoe River1980c).
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Most of the Upper Wabash River basin is on the The oldest rock to subcrop the drift in north- The Silurian and Devonian carbonate rock Where present, the Rockford Limestone is
northeast-dipping flank of the Cincinnati Arch. The eastern Indiana is the Magquoketa Group, an inter-  sequence attains a maximum thickness of 700 ftin  overlain by silts and shales of the Borden Group. The
Wabash River rises on the northeast flank of the archbedded shale and limestone of Ordovician age. The northeastern Whitley County. Postdepositional erosioBorden Group shales are the youngest Mississippian
and follows the plunge axis of the arch from the head-subcrop of Upper Ordovician shales and limestones idas thinned the carbonate rock sequence significantlysubcrops in the Upper Wabash River basin. When
waters to Logansport. At Logansport, a structural bedsresent at the base of the Lafayette Bedrock Valley inin most of the basin. Because carbonate rocks are  deposited, the Borden Group probably was more than

rock sag in the crest of the arch, known as the Logan-the eastern one-third of the Upper Wabash River basirelatively resistant to weathering, they form the 500 ft thick in this area. Now, because of postdeposi-
sport Sag, allows the Wabash River to cross the axis ¢fig. 38). The Geneva Segment of the Lafayette bedrock surface across the top of the Cincinnati Arch.tional erosion, the Borden Group is generally less than
the Cincinnati Arch and drain toward the lllinois BasinBedrock Valley (fig. 7) is entrenched about 200 ft into Carbonate rocks are at the bedrock surface in about 50 ft thick in Benton, Clinton, Tippecanoe, and White
(fig. 4). the Ordovician rocks (section 51-5ig. 40). 75 percent of the Upper Wabash River basin (fig. 38).Counties. In the Upper Wabash River basin, the
Some carbonate rocks are at the bedrock surface in Borden Group subcrop area covers less than 190 mi
Bedrock dips southwest in the part of the Upper . . .. every county within the Upper Wabash River basin. and is buried under 15 ft or more of drift. In this basin,
Wabash River basin that includes Benton, Catrroll, Overlymg the thmly bedded Upper Ordovician the New Providence Shale appears to be the On]y

Clinton, Tippecanoe, and White Counties. The south-Shale and limestone sa thick sequence O_f carbonate Atter the deposition of carbonate rocks, a major formation within the Borden Group that has not been
west-dipping flank of the Cincinnati Arch has a maxi- "0Cks, composed of limestones and dolomites. The change in sea level occurred. During the Devonian eroded. The New Providence Shale is primarily a blue-
mum dip of 17 ft/mi (0.18 degree) in southeast Tippe-Carbonate rocks were deposited by marine organismsperiod, sea level dropped relative to the arch, and thegray shale. In this basin, drift unconformably overlies
canoe County, as indicated by a mapped Ordovician that lived in the seas during the Silurian and Devonianzonnection between the Michigan and lllinois Basins the Borden Group; the contact is characterized by

marker bed (Hasenmueller and Bassett, 1980c). Periods. Silurian formations of the carbonate rock  was interrupted. The lllinois and Michigan Basins bothmoderate relief.
During part of the Paleozoic Era, the arch supported Sequence are the Bl’f’iSSerld glmestone, Catqract contain younger Devonian rocks, which display facies
coral reef communities that are now deposits of car- Formation, Salamonie Dolomite, Pleasant Mills changes indicating shallowing seas and exposed land

X : : ; The youngest rocks in the Upper Wabash River
bonate rock. Throughout most of the Paleozoic Era, Formation, and the Wabash Formation. Overlying theareas (Droste and Shaver, 1983, p. 24). The presencg, .. wereydepgsited during the egﬁy Pennsylvanian
this anticline separated open seas to the northeast angilurian formatlons Is the Devonian Musca_tatuck of sand indicates sandy coastal facies nearest to the a@%riod In Benton and White Counties, a shaley sand-
southwest. Group (fig. 38). Thick platform-reef deposits and  edges. Kerogen-rich black shales were deposited in : ’

. . ! A i . stone of the Raccoon Creek Group (Shaver and others,
associated debris are included within this carbonate these anoxic basins. These carbonaceous shales are ggg p. 120 and 121) forms remnggt caps overlying

Although Paleozoic bedrock crops out at rock sequence along the crest and flanks of the known as the New Albany Shale south of the Cin- - -
numerous locations in the Upper Wabash River basinCincinnati Arch. cinnati Arch and as the Ellsworth and Antrim Shales ggjnedrsrt%ﬂi ir-ll— gﬁlj\?i;ll(iﬁ;i?e??g n:)—sti?sc;%a;]r;?r-]?r:amed
it is covered by drift in most places. Most bedrock north of the arch. P g

carbonaceous shale lenses (S.J. Keller, Indiana Geo-
logical Survey, oral commun., 1990). These isolated
subcrops of Pennsylvanian rock are generally less than
30 ft thick.

exposures are near the Wabash River or its southern The lithol f the Silurian-Devonian
tributaries. The elevation of the buried bedrock surface tbon te ; okogyo ne >l ? ble (()ZI a tbon
ranges from just below 400 ft above sea level (Bruns carbonate rock sequence Is variable. Clayey carbongfg,

and others, 1985a), at the base of a deep preglacial rocks are more common than pure carbonate OIeIOOS'tfPalmer, 1983) extending from the Devonian Period
valley in Tippecanoe county, to about 1,050 ft above D olomite has replaced I|mestone In Some areas, and into the early Mississippian Period. Although these
sea level (section 5J-5flg. 40) in Randolph County interbedded chert deposits are common in others. fine-grained oil shales are as thick as 150 ftin the basin, ~ The Pennsylvanian rocks in the Upper Wabash
near the Indiana-Ohio State line. Bedded gypsum and anhydrite are found in the the entire shale thickness remains in only a few subcrdgiver basin unconformably overlie Mississippian and

Devonian part of the carbonate rock Seque.nce' The locations in the Upper Wabash River basin. These Devonian rocks. After the depOSition of the Missis-
The age of bedrock exposed by preglacial ero- color of carbonate bedrock ranges from white to browry, mations have been thinned by erosion except wher@ippian rocks, a major erosional event removed most

The New Albany Shale and equivalent shales
deposited during a 15 million year period

sion ranges from 315 to 440 million years (Paimer, and the texture ranges from micrite (a fine-grained ey are overlain by younger rocks. Mississippian rocks from this basin. At the northern
1983). Older Paleozoic rocks are present in the basirgrystalline precipitate) to bioclastic (a fossiliferous reef- end of hydrogeologic section 5A-5g. 40), more
but they were not exposed to post-Paleozoic erosion. fsamework detritus). Bedding ranges from thin to Overlying the New Albany Shale is a thin lime- than 1,300 ft of Upper Mississippian and Lower Penn-

thick sequence of Cambrian sandstones, siltstones, massive. Bedrock is nearly horizontal throughout mosgtone, known as the Rockford Limestone. Where  sylvanian stratigraphic section is missing (Gray, 1979,
shales, limestones, and dolomites overlies Precambri&f this basin; however, steeply dipping beds (upto  present, the Rockford Limestone is less than 22 ft thick. K12). Hydrogeologic section 5A-5£ig. 40)

igneous and metamorphic basement rocks. Inthe 45 degree dip) are observed locally in reef-flank (Shaver and others, 1986, p. 124). In this basin, the tdpdicates erosion of the New Albany Shale in the
Upper Wabash River basin, the Cambrian rocks rangeleposits. Depositional environments ranged from  and bottom contacts of the Rockford Limestone are Wolcott area prior to the deposition of the Raccoon
from 2,000 to 3,500 ft in thickness. The Cambrian  deep-water marine to shallow-water marine and conformable and sharp. Both overlain and underlain bgreek Group. The hiatus (period of missing record)

rocks are overlain by younger Ordovician sandstonesjsolated tidal pools where evaporite deposits accumu-shales, this thin limestone is an excellent Lower Missidgetween these rocks represents more than 35 million
shales, and carbonate rocks. Ordovician rocks in the lated. Disconformities are present within Silurian sippian marker bed. This limestone has a uniform  years. There are no younger Pennsylvanian bedrock
Upper Wabash River basin area are 1,000 to 1,400 ft deposits and at the Silurian-Devonian contact. Theselithologic texture over a large area of Indiana and units in this basin, although younger Paleozoic
thick. unconformities are nondepositional and erosional.  lllinois. deposits have been found in Indiana and elsewhere.

Upper Wabash River Basin 67



R7E.

R4 E. 86°
Figure 38 . Bedrock geology of the Upper Wabash River basin.
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PENNSYLVANIAN COMPLEXLY
I NTERBEDDED SHALE AND
SANDSTONE, WITH THIN BEDS
OF LIMESTONE AND COAL- -
Composed of the Racoon
Creek Group

MISSISSIPPIAN SILTSTONE
AND SHALE WITH MINOR
SANDSTONE AND DISCONTINUOUS
LIMESTONE-- Composed of the
Borden Group

ROCKFORD LIMESTONE

DEVONIAN AND
MISSISSIPPIAN SHALE - —
Composed of the New Albany
Shale

DEVONIAN AND
MISSISSIPPIAN SHALE - —
Composed of the Antrim and
Ellsworth Shales

DEVONIAN LIMESTONE AND
DOLOMITE-—- Composed of the
Muscatatuck Group

SILURIAN DOLOMITE AND
LIMESTONE- - Composed of the
Waobash and Pleasant Mills
Formations, and the
Solamonie Dolomite,

Cataract Formation, and
Brassfield Limestone

ORDOVICIAN SHALE AND
LIMESTONE- - Composed of the
Maquoketa Group

. NORMAL FAULT- - Hachures

on downthrown side. Dashed
where approximately located

GEOLOGIC CONTACT- - Doshed
where approximately located

WATER—MANAGEMENT-BASIN
BOUNDARY

Unconsolidated deposits When the first pre-lllinoian glacial lobe Packerton Moraine and Mississinewa Moraine in

o ) ) reached Indiana from the north and northeast and figure 37 and in hydrogeologic sections 5C-&C
_ Glacial ice invaded Indiana several imes  gyread out onto the carbonate bedrock platform, it SH-5H (fig. 40).
during the Pleistocene Epoch (1 million to 10,000 ¢pcroached upon a major valley system known as

years ago). Moving from several spreading centerg,o Lafayette Bedrock Valley (fig. 7). This pre-

in Canada, glaciers followed physiographic low- As the Saginaw and Huron-Erie Lobes

X ) 4 glacial channel was entrenched more than 350 ft competed for space, they formed very complicated
lands and major valleys to reach Indiana (fig. 8). jntg the nearly horizontal Paleozoic sediments. geologic deposits. Any original depositional struc-
The Huron-Erie Lobe moved into northeastern  gegiment from the advancing glacier blocked this ture within the drift of the moraine complex was
Indiana from the Lake Erie and Lake Huron basins,|jey in at least two places. In eastern Indiana, a obliterated by glacial thrusting. Within the moraine
several times. The Huron-Erie Lobe followed a g5y joam till and other sediments filled the valley complex, blocks of till were shoved together by
bedrock lowland developed on Devonian and  from “rock rim to rock rim,” whereas a claystone- glacial ice. Sand and gravel were carried into
Mississippian shales. Synchronously, glacial ice pearing red till partially filled the valley from east- available spaces between till blocks by meltwater.
moved south out of the Lake Michigan basin severakentra| to west-central Indiana (Bleuer, 1989, p. 6).Numerous kettle lakes are present in this area; the
times. The Lake Michigan Lobe also followed a  the red till has been dated at greater than 730,000depressions for these lakes resulted from the burial
physiographic lowland developed on the same  years old (Bleuer, 1989, p. 7) and is among the  of glacial ice.

Devonian and Mississippian shale bedrock. oldest tills in the valley. Currently, the entire
Lafayette Bedrock Valley is filled with glacial

4 The second physiographic area exhibiting
sediments.

distinct unconsolidated deposits corresponds with
the Kankakee Outwash and Lacustrine Plain
(fig. 37). This area is northwest of the Packerton

A third lobe of ice, the Saginaw Lobe, filled
the area between the other two lobes. This lobe

gIOV?d through thg fSaginaW Bayhaf%a of M\i,(\:/hié;anh Within a physiographic area, the surficial
aciers competed for space in the Upper Wabashynconsolidated deposits generally have the same : -
River basin several times. The Saginaw Lobe  depositional historS. Bec%use of)tlhis regional simi--l\r/l-oralne andr\?orth of thet?sza_sh tF::_ver. Thg tthi
moved southward until its path was blocked by the|rity, the unconsolidated geology will be discusseqlvlggig?g?ea Ig?;g%ggg y crains this area, but this
Lake Michigan Lobe on the west and the Huron-  py physiographic regions (fig. 37). Exceptions to way '
Erie Lobe on the south and east. With its westwarghis general rule are common, however, especially : .
path blocked, the Huron-Erie Lobe advanced southn areas underlain by the Lafayette Bedrock Valley, During the retreat of the Saginaw Lobe, melt-
ward onto the carbonate bedrock platform in central water drained from Indiana by way of the Kankakee
and eastern Indiana. The first physiographic area, the Steuben ~ River drainage basin. This meltwater carried large
Morainal Lake Area (fig. 37), is located north of the volumes of sediment, which choked the streams
Glaciers have followed these glacial flow Eel River and east of Logansport, and it includes thgraining the area. Surficial S"?‘”d deposits, some
paths into Indiana several times. More is known Tippecanoe River basin upstream of Monterey. more than 50 ft thick, were laid down. As t.he ice
about the most recent glacial advance, the Wisconburing the Late Wisconsinan, the Huron-Erie Lobet€rminus shifted and meltwater volume varied,
sinan glacial stage, than about earlier advances. of glacial ice moved west-southwest into Indiana however, the streams draining this area changed
This is primarily because of the presence of the  from the Lake Erie basin as the Saginaw Lobe  foutes several times.
Wisconsinan drift at the land surface. Many drift moved south-southwest into Indiana from the
deposits from earlier glacial periods have been  Saginaw Bay area. When the two lobes met, they Stream piracy has been active in the devel-
scoured and incorporated into younger sediments. blocked each other and stagnated. After stagnatio@pment of the Tippecanoe River and Yellow River
Others are buried under younger deposits. the Saginaw Lobe was partially overrun by the drainage basins. (The Yellow River is not in the
Huron-Erie Lobe. Upper Wabash River basin; it is a tributary of the
During each advance, thick glacial ice cov- Kankakee River.) Several glacial sluiceways con-
ered the land. Glacial ice in the Upper Wabash A thick deposit of glacial drift, herein called nected the Yellow River with the Tippecanoe River
River basin is estimated to have been several the “moraine complex,” was built up by repeated basin. At Ora, on the Pulaski County-Starke County
thousand feet thick (Harrison, 1958, p. 84). In glacial advances of the two lobes. The moraine line (fig. 36), the basin divide between the Tippe-
addition to tremendous volumes of water, glaciers complex is composed of unsorted clay, silt, sand, canoe River and Yellow River is only 15 ft above
also transported huge volumes of sediment into  gravel, and boulders in irregular deposits; drift is the normal flow elevation of the Tippecanoe River.
Indiana. Glacially transported sediment choked more than 250 ft thick in this area (fig. 39). The Topographic relief and potentiometric relief are
drainages and aggraded channels. moraine complex includes areas depicted as very low in this part of the basin.
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Additional bedrock-altitude information used Unconsolidated Aquifers
in the hydrogeologic sections was from Bruns and

The third physiographic area of similar from the mouth of the Mississinewa River (section
unconsolidated geology is south of the Eel River 5E-5E, fig. 40).
and east of Peru. This is the northeastern part of the others (1985a, 1985b, 1985c). Bedrock-stratigraphy
Tipton Till Plain, which is covered with clay-loam The fourth and final area of distinct unconsoli- information was supplemented by Bassett and Hasen-
till. These till deposits have been radiocarbon dateddated deposits in the Upper Wabash River basin is mueller (1979, 1980) and Hasenmueller and Bassett Surficial sand and gravel has been deposited in
as more than 14,000 years old (Wayne, 1963, p. 44)south of the Wabash River and west of the Missis- (1980a, 1980b, 1980c). Other supplemental bedroctaree environments: (1) outwash plains and valley
In the Upper Wabash River basin, nearly all surfacesinewa River. This area corresponds to the part of theformation was obtained from Bassett and Keith ~ trains where sediment was deposited by glacial
sediments south of the Eel River are of glacial originTipton Till Plain that is covered by the Trafalgar ~ (1984) and Cazee (1988). meltwaters; (2) alluvial environments where sedi-
and are considered to be part of the Lagro FormatioRormation of Late Wisconsinan age (Gray, 1989). ment is being deposited by present-day streams; and
of Late Wisconsinan age (Gray, 1989). The Mis-  This area is underlain by buried moraines and thick A map showing the extent of aquifers in the  (3) sand dunes where sediment was deposited by the
sissinewa, Salamonie, and Wabash Moraines form deposits of drift. Drift thickness increases southwardypper Wabash River basin (fig. 41) was constructegVind. Most of the surficial sand and gravel deposits
arc-shaped ridges across this area (fig. 37). from the Wabash River and generally ranges from py use of the hydrogeologic sections. Additional N the Upper Wabash River basin are glacial in origin.

Surficial Sand and Gravel Aquifers

_ _ 0 to 200 ft in this area, although more than 350 ft of
South of the Eel River, till covers the broad  drift is found south of Frankfort, Clinton County

Silurian carbonate bedrock platform. Inthe area  (fig. 39). (See hydrogeologic section 5C-5C
between the Eel River and the Wabash-Little River fig. 40.)

Channel, drift thickness is greater than 150 ft
(fig. 39). Lagro till composition ranges from 35 to
55 percent clay, 35 to 50 percent silt, and 10 to

30 percent sand by weight (Gooding, 1973, p. 8). il containing abundant pebbles and cobbles with
Clay content in this till sheet is inversely proportionalscattered beds and lenses of silt, sand, and gravel
to sand content, with the combined weight of clay  (Shaver and others, 1970, p. 176-178). Drift origi-

and sand equaling about 65 percent of the total ~ nated from a northeastern (Huron-Erie Lobe)
weight.

In this part of the Tipton Till Plain, the till is

is covered by the younger Lagro Formation, both of

The area south of Huntington and east of Pery e \wisconsinan age (Wayne, 1963, p. 48).
was scraped clear of most pre-Wisconsinan drift, and ' '

the Lagro drift sheet is commonly less than 50 ft
thick (fig. 39). Exceptions to the thin drift are areas
underlain by the Lafayette Bedrock Valley (fig. 7).
Drift greater than 400 ft thick is common within the
buried preglacial valley (fig. 39). A basal sand and
gravel overlies much of the bedrock south of the
Wabash River (sections 5SH-5t¢ 5J-5] fig. 40).

Aquifer Types

Ten hydrogeologic sections in the Upper
Wabash River basin (fig. 40) were constructed for
this atlas. All are oriented perpendicular to the

source. East of Pipe Creek, the Trafalgar Formatiorheposits and deep bedrock valleys, which may

information for the aquifer map was obtained from Glacial meltwater carried sand and gravel away from
the “Quaternary geologic map of Indiana” (Gray, the margin of active glaciers. Outwash-plain and

1989) as well as other studies referenced elsewhere Y@!ley-train deposits formed along glacial drainage
this section. routes. Large outwash deposits of unconsolidated

sand and gravel are present along the Eel River,

The aquifer map shows six types of aquifers Tippecanoe River and along the Wabash River down-

composed of an uncemented silty, sandy, calcareousseq in the Upper Wabash River basin. Of these Si)§tream from Delphi. Tremendous volumes of sedi-

ment were brought into the Wabash River by the Eel

aquifer types, four are restricted to the extensive . .
d yp n%nd Tippecanoe Rivers.

unconsolidated deposits. These include surficial sa
and gravel aquifers, buried sand and gravel aquifers,

. : X s Outwash-plain deposits blanket more than
discontinuous sand and gravel aquifers in isolated

600 m? of the Upper Wabash River basin with sand

and gravel. Most surficial outwash-plain deposits are

contain sand and gravel aquifers. A fifth aquifer typ&,e 4y the Tippecanoe River. These outwash-plain
IS carbongte _beF"O,Ck of Silurian a”,d Devonian age %eposits form a blanket of sand from 20 to 80 ft thick.
of Early Mississippian age. The Silurian and Devo- o ,nyash-plain deposits are mapped north of Lake
nian carbonate rock is the primary aquifer used in - ghafer at Buffalo (section 5B-5Big. 40). Here, the
about 50 percent of the basin. In another 25 to 35 surficial deposits are from 20 to 50 ft thick and as

percent of the basin, the carbonate bedrock aquifer g,y a5 720 ft above sea level. Surficial deposits of
mapped where it is within 300 ft of the land surface sand and gravel, as much as 80 ft thick, are mapped

but is not commonly used for water supply. The (gection 5C—5C fig. 40) from the Tippecanoe River
sixth aquifer type shown in figure 41, an upper north to Lake Houghton and the basin boundary.

This basal deposit is generally less than 10 ft thick Wabash River. Eight of these hydrogeologic sectionweathered-bedrock aquifer in shale, is present in the

and hydrologically connects the carbonate bedrock (5C—5C to 5J-5] fig. 40) are oriented south-north
and the drift. parallel to township boundaries and are 12 mi apart

The two westernmost hydrogeologic sections
In the area of thin drift, erosion has removed (5A-5A" and 5B-5RB fig. 40) are oriented south-
the thin drift from the valleys of the large streams. southeast to north-northwest (fig. 36). Hydrogeo-
The Wabash, Mississinewa and Salamonie Rivers logic sections 5A-5A 5B-5B, and 5C-5C(fig. 40)

flow on, or near, the bedrock. Exceptions are whereare approximately 20 mi apart on their northern ends
the Wabash River crosses buried drainage channelsand 6 mi apart on their southern ends. The average

Two examples of this are (1) more than 300 ft of

extreme western part of the basin. Because the Beginning at Delphi, terraced valley-train

aquifer covers such a small part of the basin, it is no§ands and gravels are present along the Wabash

discussed in this section. Information on the upper River. These valley-train deposits form two terraces

weathered-bedrock aquifer is provided in the sectiongbove the current flood plain. (See McBeth, 1902,

on the Kankakee River and Middle Wabash River
basins in this report.

p. 237.) The terraces formed at the time the glaciers
were melting. The width of the outwash deposits
range from 1.5 to 2.5 mi upstream from Logansport,

Characteristics of the five primary aquifer and from 2 to 3 mi downstream from Delphi. Large

density of logged wells plotted along the sections is types in the Upper Wabash River basin are listed inflow volumes during glacial time scoured the shallow

unconsolidated deposits underlie the Wabash River 4t4 wells per mile. The 10 hydrogeologic sections table 7. Differences between the types of sand andbedrock and prevented the accumulation of major

Geneva and (2) more than 175 ft of unconsolidated (5A-5A' to 5J-5J have a combined total length of
deposits underlie the Wabash River just upstream 594 miles and a total of 833 plotted wells.

gravel aquifers are not indicated on the hydrogeo- unconsolidated deposits along the Wabash River
logic sections. upstream from Logansport.
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In Indiana, surficial sand and gravel deposits

ice channel, outwash-plain, and valley-train deposits.

commonly contain large volumes of recoverable groun®@uried aquifers are mapped as continuous although
water, especially in outwash materials. Water levels irthey were not deposited uniformly. Variations in the

surficial aquifers are generally within 30 ft of the land

aggradational environment resulted in large variations

surface, but are deeper adjacent to the Wabash Riverof intertill aquifer thickness and distribution. Addi-

downstream from Delphi (section 5A-5Ag. 40).
Terrace deposits in this area have deep, unconfined
water tables. Because surficial aquifers are easily
contaminated, some surface deposits are no longer
suitable for potable ground-water production. In
Kosciusko County, 30 of 83 private supply wells with

tional disruption of deposits resulted from glacial scour
and shoving during burial. Most buried aquifers were
originally surficial deposits, which have now been
enclosed within the drift. Buried aquifers are covered
by silty, clay-loam to loam tills and loess in the Upper
Wabash River basin. The exact location and elevation

nitrate contamination tap surficial, unconfined aquifersof buried aquifers is unpredictable, as is their degree of

(State of Indiana, 1989, p. 9-11).

Alluvial deposits are another type of surficial
aquifer that is common in the Upper Wabash River

interconnection.

In the Upper Wabash River basin, numerous
intertill sand and gravel deposits have been exposed by

basin. Composed of reworked outwash sand and gravgleam erosion. Examples are shown along the Wabash

and deposited adjacent to river channels, alluvial

River (sections 5A-5A0 5F-5F, fig. 40); the Sala-

deposits commonly form a veneer on bedrock or drift. 1,onie River (sections 5G-5@ 5J-5] fig. 40); the
Deposits of alluvium are generally less than 30 ft thick pississinewa River (sections 5E-5&5J-5] fig. 40);

and are covered by less than 10 ft of nonaquifer
material.

The largest alluvial aquifers in the basin are

the Eel River (sections 5D-5Bnd 5E-5E fig. 40);
the Tippecanoe River (sections 5SC-&C5E-5E
fig. 40); Pipe Creek (sections 5D-5&hd 5E-5E

found within the outwash deposits along the Eel River fig- 40); and Wildcat Creek (sections SA-58
and along the Wabash River downstream from Delphi?C—>C, fig. 40).

Downstream from Delphi, the width of the alluvial
deposits is from 0.5 to 1 mi along the Wabash River.
Although bedrock reappears adjacent to the river in

some areas, the alluvial deposits are continuous from

Delphi downstream 330 mi to the mouth.

In addition to the buried sand and gravel deposits
exposed along the major streams, numerous buried sand
and gravel aquifers are exposed by tributary streams
throughout the area. The hydrogeologic sections indi-
cate the connection between surface drainage and the

Sand dunes are another common type of surficidburied sand and gravel aquifers. Except during high

unconsolidated deposit in the Upper Wabash River

stream stage, ground water commonly discharges to the

basin. Wind has reworked both alluvial and outwash streams.
deposits into sand dunes. Two of the largest dunes are

shown (T. 29 N. and 30 N.) in hydrogeologic section

South of the Wabash River and northwest of

5B-5B (fig. 40). These dunes stand 20 to 30 ft aboveKokomo, buried aquifers are common and fairly exten-
the outwash plain. Dune deposits are very fine graine8ive. In many areas, a basal aquifer is present at the
and may be above the water table, which makes dunelnterface of bedrock and drift. North of the Wabash

sand deposits a poor source of ground-water.

Buried Sand and Gravel Aquifers

River in the Upper Wabash River basin most ground-
water production comes from buried samdi gravel

aquifers. Ground water in buried aquifers is gener-
ally confined. Large yields of water, ranging from 20

Most of the sand and gravel deposits in the Uppeto 1,350 gal/min are available from buried aquifers in

Wabash River basin are buried (fig. 41). Forming

the Upper Wabash River basin. The largest yields

general horizons within the drift, buried sand and gravedvailable are in Kosciusko, Noble, and Whitley
aquifers formerly were isolated- to reticulating-fan, sub€ounties (Clark, 1980, p. 33).
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T.32 N. T.33 N.

NORTH
COMPLEX | Bleuer and Moore (1978, p. 43) report that, in a One area of discontinuous sand and gravel, delineation of a deeply buried preglacial valley system
w - 5F ! study for Allen County, water from the glacial aquiferslocated between the Tippecanoe and Eel Rivers in  (fig. 7). The preglacial Lafayette Bedrock Valley
E ij has higher dissolved concentrations of bicarbonate, Kosciusko, Wabash, and Whitley Counties (fig. 41), (formerly known as the Teays Valley) crosses Indiana
§ x z W FEET iron, and zinc than water from the carbonate bedrock extends northeast into the St. Joseph River basin. Thisrough the Upper Wabash River basin. Repeated
3 & 2 2 1,000 aquifer. Water in wells sampled from glacial aquifers area is within the Steuben Morainal Lake physio- glaciation filled the Lafayette Bedrock Valley with
E o g § contained four times as much dissolved iron as water igraphic area and is mapped as morainal topography lgfacial and lake sediments. The valley was filled by
z E © %1 900 wells sampled from the carbonate bedrock aquifer. Gray (1989). The area is labeled “moraine complex” different geologic events at different times. The
e @ None of these constituents present a health hazard inon hydrogeologic sections 5F-5Fg. 40) and as Lafayette Bedrock Valley underlies 3842|(Nyman
concentrations reported. “Mississinewa Moraine” in Tps. 31 and 32 N. in and Pettijohn, 1971, p. 55) of this basin.
- L 800 hydrogeologic section 5G-5@ig. 40).
’ = Numerous erosits of cemented sa.nd and gravel The second area of discontinuous sand and The only _surface indications of the bu.ried bed-
? 700 hgvg. been found in the Upper Wabash River basin. gravel is in eastern Clinton and western Howard rock valley are in the area of Loblolly and L|mperlost
R, - thhlfu_ad Holoceng deposns_have formed from the Counties, within the Tipton Till Plain (fig. 41). This Creek; near Gepeva in Adams an_d .ng Cou_ntles, and
[t s ::::-:::;:::_3\\ . 600 _chemlgal deposmon o_f calcium carbonate and. hydrougrea does not coincide with mapped surficial geologic€ar Richvalley in Wabash_and Miami Counties. _Near
S N iron oxides _dlssolved in ground water. D_eposmon_ of features (Gray, 1989), although thick morainal deposit@e”evav a swamp formed in the sur_face deprgssmn
the cementing agents occurs where_ conflned aquifersy e present in the subsurface. The lack of aquifer Congjl_re_ctly above the buried valle_y. This swamp is _
A 500 are exposed to the atmosphere, as in aquifer outcropﬁuity in this buried moraine area is shown in Tps. 22 drained by Loblolly Creek, wh_lch follows the bgrled
LT T along streams. One nqtgble occurrence of a cementeghq 23 N of hydrogeologic section 5C-5%f@y. 40). vaIIey._ The drape of the stratigraphy abov_e this _deep
sgnd and gravel deposit is I_Drophet’s Rock, at the Parts of another discontinuous aquifer deposit are valley is shown in T. 24 N. of hydrogeologic section
400 Tippecanoe Battleground site, Battle Ground, Ind.  hresent in Jasper, Pulaski, and Starke Counties 51-5I' (fig. 40).
Prophet's Rock (T. 24 N.), shown on hydrogeologic (i 41). Most of this discontinuous aquifer area is
300 section SA-5A(fig. 40), is an outcrop of sand, gravel, o side this basin and within the Kankakee River basin. At Richvalley, the Wabash River's bedrock
and cobbles cemented by calcium carbonate. - . channel ends and the valley widens as the Lafayette
32N | aqui felrr']s, atrr:a:isngrzodrliziggzuk?gus/vzzrr}dg?ggn%raggr Bedrock Valley taqgentia]ly crosses 170 ft below the
o e sfacs waor oot vt cue o e low pem 900 ST 52 S0, 10 e
% : . . . "’.lb'“ty of the enclosing mate(lals. .Water n dlscon_— dAIthough the Wabash River has a rock channel up-
8 56' Two main areas of discontinuous bqued sand tinuous sand anq grav_el aquifers is generally confine stream and downstream, it has an alluvial channel in
g and gravel ngfers are shown on the aquifer map  When sev_eral d|§contlnqous aquifers are penet(ateq, this area. Channel width and slump compaction of
= (fig. 41). Within these areas, aquifers are small, the potentiometric head in each successive aquifer IS shick vallev fill has facilitated the d iti f thi
Z| FEET . . . X ; y fill has facilitated the deposition of thin
MORAINE ~1,000 discontinuous d(_aposns (Ie_nses) of sand and grayel atgen_erally Iowe_r than_ the _pot_entl_ometnc head of the alluvial sediments over thick glacial outwash in the
scattered elevations. Braided streams and sub-ice aquifer above it. This is indicative of ground-water Richvalley area.
channels formed sinuous sand and gravel deposits, recharge through low-permeability materials. Well
-900 which are not continuous over broad areas. Further yields (exclusive of domestic wells) from discon-
disruption of deposits resulted from glacial scour and tinuous sand and gravel deposits range from 20 to The stratigraphy of the valley fill has been
800 shoving. Discontinuous aquifers supply adequate 300 gal/min, with a median of 90 gal/min (Nyman andrecently studied. Bleuer (1991) and Bleuer and others
water for domestic needs; however, the larger yields Pettijohn, 1971, p. 47). Median depth of wells in (1991) report on the stratigraphy of unconsolidated
necessary for agricultural, industrial and municipal  discontinuous sand and gravel aquifers is slightly ~ deposits within the buried valley. Detailed strati-
700 needs may be unavailable. Most wells penetrate  greater than that of wells in continuous sand and gravéraphic information on the location of thick, highly
several lenses of sand and gravel. (buried and surficial) to accommodate larger trzal?smissiye UndCOgSOHd”f:l'IEd ?EDOSitS w:thin thﬁ_bﬁriEd
drawdowns. valley are intended to allow planners to locate high-
600 yield wells. In summary, Bleuer and others (1991,
DATUM IS SEA LEVEL g \Within Bui acial Val p. 88) state the general rule “...west is best, east is
L 500 VERTICAL SCALE GREATLY EXAGGERATED Senl e Gravel iin Bured Preglacal Bedrock valeys least...,” meaning that the buried aquifer has high
0 5 10 MILES During this century, information obtained by  yields from about Peru westward to lllinois, whereas
oo é : ' 10 KILOMETEIRS exploratory drilling for oil and water has been used fomproductivity is less dependable eastward toward Ohio.

Upper Wabash River Basin 77



T.21N. T.22 N. | T.23 N. T.24 N. | T.25N. T.26 N. T.27 N. T.28 N. | T.29 N. |
Figure 40 . Hydrogeologic SOUTH § >_|: | | | WABASH MORAINE |
sections 5A-5A" to 5J—-5J" & g's . N
of the Upper Wabash River 5H g 8le w 'gl o I
basin—Continued. E w|2 & 8|1 3 |z b
2 £(2 2 E W > HE z
a (% § 8|3 ER & 83 3
FEET b Jlac S o © = s li' g 3|8 3
1,000 @ sla o 39 o2 3 X o sz b
= | MISSISSINEWA MORAINE | 2|2 3 2 g oy Ws 3|3 W
t = ol= S < & >3 xlz xg
R g t 3 s v = T s g
/ : t < x :;g 2
900 t 3 t S "2 W &z
- 5 t ] <k = W
- R = 2,;3% Sx =h
= .- =T E:E 38
800 nta}
700
600
500
400
CONNECTS WITH 8D0-80°
The largest well yields in the Upper Wabash
| T.20N. T.21N. | T.22N. T.23N. T.24 N. | T.25N. River basin are from unconsolidated aquifers in the
SOUTH NORTH buried bedrock valley. Yields from nondomestic wells
| M e | | oaani | ranged from 25 to 2,000 gal/min; a median yield of
5 J > o 5 J' 700 gal/min is reported by Nyman and Pettijohn (1971,
! S g . Sf | p. 47). The valley fill is very productive in several
é:g | o g | SR | < g | - | areas. Several municipal users withdraw ground water
FEET Sy - x Z &3 2 - FEET from aquifers in or just above the Lafayette Bedrock
1,200 A& < 38l. s |E ~1,200 o ; .
= ZE o o £|3 Valley. Cities in the Upper Wabash River basin that
toy Z &3 s & = 3. use the buried valley aquifer are Berne, Decatur,
1,100 : RN o 2l § z g & =|& 1,100 Geneva, Marion, La Fontaine, and Peru. Some valley
: - 2 = S 2 e & e fill aquifers are so thick and areally extensive that they
< 3 S & x can easily supply sustainable yields of tens of millions
1,000 S 3 a3 N ~1,000 of gallons per day (Bleuer and others, 1991, p. 79).
ty = R ®
] [12] T . .
900 = = ) 900 Three areas of the Upper Wabash River basin are
3 underlain by few unconsolidated aquifers. These three
areas are (1) Adams and Wells County, (2) western
800 L 800 Grant .County, and (3) parts of Whijce gnd_ Pulaski_ .
Counties. These three areas are similar in that thin drift
deposits overlie scoured bedrock. AlthoyaHd from
700 700 the drift-bedrock interface is small, a thin sand and
gravel unit is generally present.
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Bedrock Aquifers bedding planes, and solution openings. Karstifi-  drain toward the Maumee River basin. The ground- nondomestic wells are 200 and 360 gal/min for the
cation of the carbonate bedrock aquifer by surface water flow in the regional carbonate bedrock aquifer Sjlurian and Devonian carbonate rocks, respectively
Carbonate Bedrock Aquifers water entering the ground-water system has further is toward the Maumee River basin from as far west as(Nyman and Pettijohn, 1971, p. 47).

enhanced the secondary permeability of the carbonHuntington, Ind. and as far south as Randolph

ate bedrock aquifer throughout the basin. This County (fig. 36) (Greeman, 1991). Southwest of the L )
gsecondary enhancement of permeability is respon- regional ground-water flow divide in the Silurian- _ The Silurian-Devonian carbonate bedrock

sible for the largest well yields available from the ~ Devonian carbonate bedrock aquifer, ground-water 2duifer system is the alternative ground-water source
carbonate bedrock aquifer. Planert (1980, p. 15) flow is toward the Wabash River. Hydrogeologic ~ for the Upper Wabash River basin. If sufficient water

A Silurian-Devonian carbonate bedrock aqui-
fer underlies nearly all of the Upper Wabash River
basin (fig. 41). Carbonate bedrock is absent from th
base of the Lafayette Bedrock Valley in the eastern
part of the basin, whereas it is 700 ft thick near the

tricorner area of Allen, Whitley, and Noble Counties, found that the hydraulic conductivity of the carbonatesections 5G-5Go 5J-5J(fig. 40) illustrate these is not found in the unconsolidated deposits, the car-
Along the far northern side of the basin. increasing bedrock aquifer in Allen County is greatest near the conclusions. bonate bedrock is a dependable source in most of the
drift thickness and an overlying shale unit restrict preglacial erosion surface and decreases with depth. area. North of the Eel and Tippecanoe Rivers, the
access to the carbonate bedrock aquifer. The car- In the Upper Wabash River basin, yields from carbonate bedrock aquifer is seldom used because
bonate bedrock aquifer is not commonly used in A ground-water divide separates regional  the Silurian-Devonian carbonate bedrock aquifer are water supply is available from shallower sand and
areas where the overlying drift thickness exceeds ground-water flow in the northeastern part of the  suitable for domestic and stock uses. Yields sunablegr'avel aquifers. South of the Eel qnd Tlppeganoe
150 ft. carbonate bedrock aquifer in the Upper Wabash  for small industries are common; however, large Rivers, the carbonate bedrock aquifer is within 100 ft
River basin (Greeman, 1991). Northeast of this yields are less common. Well yields from the of the land surface in many areas; however, not all
Ground-water flow in the carbonate bedrock divide, more than 1,000 fof the Upper Wabash Silurian-Devonian carbonate bedrock aquifer system wells tap the carbonate rock, as domestic supplies are
aquifer is through vertical fractures, horizontal River basin, and part of the White River basin (fig. 1)range from 15 to 1,250 gal/min. Median yields for  commonly available from sand and gravel deposits.
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EXPLANATION Table 7. Characteristics of aquifer types in the Upper Wabash River basin
[Locations of aquifer types shown in fig. 41]

SURFICIAL SAND AND GRAVEL
AQUIFER
Aquifer type Thickness Range of yield Common name(s)
BURIED SAND AND GRAVEL (feet) (gallons per
AQUIFER minute)
Surficial sand and gravel 0- 80 20- 1,350
DISCONTINUOUS SAND AND
GRAVEL AQUIFER- - Generally Buried sand and gravel 0-120 20- 1,000
thin lenses of buried sand
ond grovel Discontinuous sand and gravel 0- 80 20- 300
CARBONATE BEDROCK AQUIFER Sand and gravel in buried 0-200 25- 2,000 Lafayette Bedrock Valley
bedrock valley aquifert
UPPER WEATHERED-BEDROCK Carbonate bedrock 0-700 15- 1,250 Silurian-Devonian carbonate
AQUIFER bedrock aquifer
i} 0- 22 0- 200 Rockford Limestone
+ ~. | BURIED BEDROCK VALLEY
S . AQUIFER 1Bleuer and others, 1991.
WATER-MANAGEMENT—-BASIN
BOUNDARY
NOTE: This map is designed for regional
evaluations and should not be the . . . . . . . .
bosis for evoluation of specific sites Upper Wabash River basin. Hydrogeologic section Monticello, North Manchester, Peru, Portland, the_largest y|e!ds are in Kosciusko, Noble, and
5A-5A’ (fig. 40) indicates the location of the Rock- Rochester, Wabash, and Warsaw. Whitley Counties.

ford Limestone and its distribution. The Rockford

Limestone is not a productive aquifer. Itis, however,

approximately 130 ft shallower than the Silurian- L ) iy

Devonian carbonate bedrock aquifer in this area. Ththe ba§|n (fig. 41): (1) surficial sgnd ar_ld gravel, .
i ) . ) buried sand and gravel, (3) discontinuous buried : . .

Rockford Limestone attains a thickness of as much 85 d and aravel (4) sand and gravel within buried Valley contain unconsolidated deposits that are

22 ftin this basin. Although well yields are small, g ' g capable of producing as much as 2,000 gal/min. The

tion allows time for accessory minerals to dissolve _
and degrade the quality of the ground waterinthe o, oy pe syitable for domestic needs. preglacial bedrock valleys, (5) carbonate bedrock of e ot pecatur, Geneva, Marion, La Fontaine, and
Silurian and Devonian ages and Lower Mississippia

carbonatg bedrock aquifer. 'Co.ncentraﬁons of dis- IPPIAL 6 derive all or part of their water supply from the
solved minerals become objectionable in areas where  The deep Ordovician and Cambrian rocks ~ 29¢: and (6) an upper weathered-bedrock aquifer Inburied-valley segments. Some valley-fill aquifers are

circulgtion i§ restricted. A common objectionable  contain several potential aquifers. In the Upper Mississippian shale. so thick and areally extensive that they can supply

constituent is sulfate, which dissolves from gypsum.wabash River basin, however, these Ordovician and sustainable yields of tens of millions of gallons per

Elevated concentrations of sulfate are primarily  cambrian rocks are not used as aquifers, because The Upper Wabash River basin contains largeday.

reported from carbonate rocks of Devonian age.  they are deeply buried and the water is saline. volumes of usable ground water. The principal

Bleuer and Moore (1978, p. 43) report that ground source of ground water in this basin is the unconsoli-  The Silurian-Devonian carbonate bedrock

water from the carbonate bedrock aquifer has signifi- dated deposits. More than 60CProf the basin is aquifer is the primary bedrock ground-water

cantly higher concentrations of dissolved strontium symmary covered by surficial sand and gravel deposits, whichresource. The carbonate bedrock aquifer is within

and sodium than ground water from the glacicfiuvial average 30 ft in thickness (Nyman and Pettijohn, 300 ft of the land surface in more than 80 percent of

aquifers. The Upper Wabash River basin, located in 1971, p. 55). Most surficial deposits are in the Tippethe Upper Wabash River basin. Yields of wells that

north-central Indiana, is the largest water manage- canoe River drainage. Domestic water supplies frontap carbonate bedrock aquifers in this basin range

A Lower Mississippian carbonate bedrock  ment basin (6,918 fjiin Indiana. It includes the buried sand and gravel aquifers are available from 0 to 1,250 gal/min; however, the bedrock aqui-

aquifer (Rockford Limestone) underlies the 108 mi cities of Bluffton, Columbia City, Frankfort, Hartford throughout most of the basin. Yields from the sand fer is seldom used in most areas because of the abun-

Borden Group subcrop in the far western part of theCity, Huntington, Kokomo, Logansport, Marion, and gravel aquifers range from 20 to 1,350 gal/min; dance of ground water in unconsolidated aquifers.

The most productive aquifer system in the
basin is within the buried Lafayette Bedrock Valley
deposits. Some segments of the Lafayette Bedrock

Six different aquifer types were mapped within
Where the carbonate rock is overlain by shale
ground-water circulation is restricted. This restric-
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